Transplanted human umbilical cord blood mononuclear cells improve left ventricular function through angiogenesis in myocardial infarction.
Human umbilical cord blood contains an abundance of immature stem/progenitor cells, which may participate in the repair of hearts that have been damaged by myocardial infarction (MI). This study aimed to evaluate the effects of human umbilical cord blood mononuclear cells (hUCBC) transplantation on cardiac function and left ventricular remodeling in rat model of MI. Forty-five male Wistar rats were randomized into three groups: MI or control group (n = 15), MI plus cell transplantation (n = 15), and sham group (n = 15). Acute myocardial infarction (AMI) was established by ligating the left anterior descending artery, thereafter, hUCBC were implanted into the marginal area of infarcted myocardium. In MI/control group, DMEM was injected instead of hUCBC following the same protocol. Left ventricular function assessment was carried out by echocardiography and invasive hemodynamic measurements one month post MI. All rats were sacrificed for histological and immunochemical examinations. The transplanted hUCBC survived and engaged in the process of myocardial repair in the host heart. Echocardiography demonstrated that left ventricular function improved significantly in the rats that underwent cell transplantation. Hemodynamic studies found a significantly decreased left ventricular end-diastolic pressure (LVEDP) [(21.08 +/- 8.10) mmHg vs (30.82 +/- 9.59) mmHg, P < 0.05], increase in +dp/dt(max) [(4.29 +/- 1.27) mmHg/ms vs (3.24 +/- 0.75) mmHg/ms, P < 0.05), and increase in -dp/dt(max) [(3.71 +/- 0.79) mmHg/ms vs (3.00 +/- 0.49) mmHg/ms, P < 0.05] among MI group with hUCBC transplantation when compared with MI/control group. Masson's trichrome staining revealed that the collagen density in the left ventricle was significantly lower in rats of transplantation group than that in the MI control groups [(6.33 +/- 2.69)% vs (11.10 +/- 3.75)%, P < 0.01]. Based on immunostaining of alpha-actin, the numbers of microvessels were significantly (P < 0.01) increased at the boundary of infarction site. Similarly higher mRNA expression of vascular endothelial growth factor (VEGF) 164 and VEGF188 were found at 7- and 28-day post cell transplantation in MI group with hUCBC transplantation when compared with MI/control group. Transplanted hUCBC can survive in host myocardium without immunorejection, significantly improve left ventricular remodeling after AMI and promote a higher level of angiogenesis in the infarct zones. All these factors beneficially affect cardiac repair in the setting of MI. Therefore human umbilical cord blood may be potential source for cell-based therapy for AMI.